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Uptake of monostearin solid lipid nanoparticles by A549 cells

DING Jiarr chao, HU Furgiang~ , YUAN Hong
( College of Pharmaceutical Sciences , Zhejiang University , Hangzhou 310031, China)

Abstract: Aim To investigate the cellular uptake of monostearin solid lipid nanoparticles ( MSLN) and
the influence on the cellular uptake by MSLN modified with PEG2000 in human-type II cell alveolar epithelial
cell line ( A549) and murine macrophages cell line (J774Al) . Methods MSLN were prepared by a novel
solvent diffusion method. The particle size distribution and zeta potential of MSLN, measured by light scattering
and electrophoretic mobility , were investigated . The cytotoxicity of MSLN and MTX loaded MSLN in A549 cells
were performed by the MTT method. Rhodamine B was incorporated into solid lipid nanoparticles as fluorescent
marker, after PEG2000 integrating monostearin during preparation, the cellular uptake of MSLN by A549 and
J774 Al cell lines were determined spectrofluorimetrically . Results The 1C;, of MSLN and MTX loaded MSLN
on A549 cells were 227.56 pg*mL ' and 71.37 pg*mL™' | respectively . The percentage of cellular uptake
showed a negative correlation to the concentration of MSLN in incubation medium and the internalization behaved
rapidly . Contrary to situation in J774 Al cell line , internalization of solid lipid nanoparticles was promoted with
increasing the content of PEG2000 incorporated into MSLN in A549 cell line . Conclusion After modifying
MSLN with PEG2000 , it represents relative lower phagocytosis by J774 Al cell line and higher uptake in A549
cell line .

Key words: solid lipid nanoparticles ; humarrtype II cell alveolar epithelial cell line A549 ; murine
macrophages cell line J774 Al ; cellular uptake ; phagocytosis
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Table 1 Average diameter , zeta potential and polydispersity index of MSLN loaded Rhodamine B

Nanoparticles tested Average diameter / nm ) o )
Polydispersity index Zeta- potential / mV
Addition of PEG2000 / mg Mean Width Area
0 406. 2 80.2 100 0.166 -21.1 %11
4 373.5 247.0 100 0.172 -19.6%0.6
8 350.7 232.2 100 0.113 - 20.2%0.5
24 406.3 169.9 100 0.196 -18.9f0.6
72 388.5 206.5 100 0.156 -18.6%0.5

A: PEG2000-free MSLN; B: PEG2000- modified MSLN

Figure 1  Atomic force microscopy images of monostearin solid lipid nanoparticles ( MSLN)



:A549 * 879 -

4 JIT4A1 . (21 ,
, MSLN J774 Al PEG , ,
,5 min 92.2 %, ;
PEG2000 MSLN( PEG2000 8,24  PEG000,
72 mg 80 mg) ,5 min “ 7,
10.11 %,7.16 % 7.23 % .4 h ,
, PEG2000 .
MSLN . ) , 5.0r
M - 4.5}
PEG s R s 2 407
=3 3.5¢
z g 3.0r
5 A549 e o
MSLN PEG2000 MSLN  A549 23 }f,j
5 7 0
’ 0
B A549
’ A549 MSLN;N MSLN modified with PEG2000
Jh ., PEG000 MSLN(  2B) Figure 3 Uptake of PEG2000-free MSLN and MSLN
MSLN ( 2A) , modified with 24 mg PEG2000 in A549 cell line at a
PEG2000 A549 MSLN . dosing concentration of 5 pg*emL™' . n=3, x L5
PEG2000 . A549 A549 MSLN(
1774 Al PEG2000 24 mg) 4.
. ,A549 MSLN
6 A549 . A549
3 PEG2000 MSLN  A549 MSLN
, PEG ( P<0.01), A549
. A549
MSLN( P<0.01) . 80 mg MSLN, A549
24 mg PEG2000 . 5,30,60, ; MSLN,
120 240 min, PEG A549 . ,
MSLN 2.14,1.85,1.88,2.08  2.24 A549 PEG2000 MSLN
4 mg 8 mg PEG2000 MSLN, ,5 min MSLN ,
, PEG2000 A MSLN

(A ]

A: PEG2000-free MSLN; B: PEG2000- modified MSLN

Figure 2 Fluorescent staining of cellular uptake of monostearin solid lipid nanoparticles after
incubation with A549 cell for 1 h
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